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THE . EFFECTIVE USE QF SCIENTIFIC AND TECHNICAL INFORMATION T
i IN INDUSTRIAL AND NON-PROFIT SETTINGS:
; EXPLORATICOKNS THRQUGH EXPERIMENTAL INTERVENTIONS 3
s IN ON-GOING R & D ACTIVITIES T

Introduction -- The National Science Foundation awarded a grant to
The University of Texas, "The Effective Use of Scientific and
Technical Information in Industrial and Non-Profit Settings:
Explorations throngh Experimental Interventions in On-Going

R & D Activities" and work was begun on 2 June 1975.

As proposed, the study is being carried out in four steps. :The. o
steps include the following: : : —

1. Development of a preliminary frame of reference .
2. Design of interventions : ;3
3. PField implementation of interventions . -
. Analysis and review of results

Ae reported in Prpgréss Report No. 1, the first quarter was devoted .
primarily to activities concerned with: ]

1. The development of a preliminary frame of reference, and
2. The location of a suitable and willing cooperating
organization.

The second gquarter, reported here, has been focused on "mapping”
the information-communication behaviors of a division of the
cooperating organization, Southwest Research Institute (SRI).

1. Data Collection -- For Initial Mapping
Data were collected in the Engineering Science Division of the
cooperating organization. The surveyed division is located (as
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are most of the major divisions of SRI) in a separate three story
building. At the time of the initial data collection effort, a
number of offices on the third floor of the building housed a
S8ocial Sciencegs unit which is not included in this initial effort.

The mapping data collection effort consisted of the following:
1., The administration of a guestionnaire, and

2. The collection of library records, travel records,
telephone records, and contractual information.

The questionnaire used was a slightly modified version of those used
in previous research on communication and information flow in

orgenizations (see-Attschment 1}. Thirty-six of the forty-four |
questionnaires distributed were completed and returned, and the o
questionnaire data combined with the data collected from documentary 1
sources. The data have been entered into cards and tape.

Though not strictly required for our mapping effort, the data
collected to date were analyzed to see if the kinds of data collected
were adequate in their present form. As a consequence of the
analysis, the questionnaire is being modified for the next mapping
that will take place in the next quarter. The modifications
include elimination of question 18 (see Attachment 1) and the
definition that precedes it. Definitions will be more sharply
delineated to avoid confusion. As should have been anticipated,
perhaps, question 18 is confusing in the way it lumps together
different kinds of information that are subsequently measured in
the qQuestionnaire. '

"-"‘:ﬂ Y

The preliminary analysis of the data 18 shown in Attachment 2. The
data analysis was primarily performed by a visiting scholar, Bjarmne
Ruby of Denmark, a visiting post doctorate research associate in

the Department of Management, College of Business Administration, ]
The University of Texas at Austin. '

The analysis shown in Attachment 2 is a very preliminary effort.

It employs a rather arbitrary rule for categorizing various levels
of technical information potential; one that will be modified, now
that we have the data on tape, by use of some form of multi~variate
analysis. It uses the data collected by the question 18, referred
to above, to help categorize individuals, and elimination of that
question would shift some individuidls from one category to another.

Despite the short comings discussed above, the analysis is included
in this report. The results are of interest in many regards:

&. With regard to age and eXperience -- AS might be eXxpected,
given more years in -the organization and more years in which to gain
acquaintanceship and knowledge, the competent "o0ld timer" is more _ ‘
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likely to be considered as a source of technical information than
the competent younger "new boy". From the viewpoint of our project,
what becomes most interesting are the unexpected cases such as the
younger newcomer who is fturned to by his colleagues and the older
wvorker, long with the organization, who is not now considered as a
source of information. ’

What denotes the experience and behavior of the younger newcomer
who 1is classified as very high in technical information potential?
And what denotes the experience and behavior of the once productive
worker who has "turned off"? What differentistes_the older, high _ . _.:
technical information potential individual from his parallel in : ' _T;
age and organizational experience? T

In terms of potential interventions, an effort to move an older
worker, now classified as low in technical information potential,
into a higher category would make sense and would also address one
of the most poignant and critical guestions facing research
organizations.

b, On specialists as differentiated from others of high
technical information potentisl -- The preliminary ansalysis and
interviews in the organization being studied, point up the intui-
‘tively obvious, that there are many different forms or styles of
high information potential. Those categorized as "specialists”
(those being chosen by three or more of their colleagues as a source
of one aspect of technical information)} show interesting differences
from the others studied. The specialists, during the period sampled,
published less in Jjournals but wrote more unpublished papers and
‘reports than their colleagues. They were on the phone to autsiders
more, travelled more, had fewer outside visitors. and read less than
the others. They were in fewer profegsional directories, and ;
supervised fewer people than others of egual age and seniority in
the organization. Of greatest interest, they tended to write to
those outside the organization and those inside the organization
to a far greater extent than their colleagues.

It is clear that we are looking at different kinds of high value 1
information-communication behavior (at least from the viewpoint of d
colleagues), and it would be valuable to be able to better describe
and differentiate these behaviors. It has been pointed out to us j
that one of those classified as an information star, a superhigh in
our study, is a man who never really publishes, hardly telephones
others, does not travel, is not in the first rank of "readers",
"presenters" or the like. Yet, by all counts, he is one of those
most designated as a source of Information; he is a man who is
ingenious in instrumentation problems. There are those who are
vital to the performance of projects, men who are in constant
communication with their colleagues, but not turned to for state-of~-
the~art. Many other special types of high technical information
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potential become apparent as we become more familiar with the
laboratory; thus, raising gquestions &s to the styles and different
functions that all fall within the envelope of high technical
information potential. Hopefully, subseguent and better mappings
combined with some form of multi-variate analysis might provide us
with some kind of useful taxonomy of technical information potential.

¢. The man in the middle -- Some of the differences described:
in our analysis can be explained in terms of the work dynamics of
research organizations, particularly contract research institutes.
The bulk of the "men in the middle" (i.e. project leaders, genior ™~ 7~
experienced workers) are those most likely to be engaged in devel-
oping new project possibilities and most fully engaged in managing -
as well as performing project work. Consequéntly, it is not .
surprising to fipd the professionals in their mid 30's and early N
40's who have been with the organization five years or more to be 1
'most highly represented in terms of travel and long distance
telephone calls. Thus, only ohe of the respondents who had recorded
& trip during the sampled period was below 34 years old. Similarly,
during the sampled period, only one of the young new workers
registered a long distance call.’

Zot
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2. The Development of a Preliminary Frame of Reference

Efforts continue on a review of litersture concerning information-
communication behavior as vart of the effort for development of =
preliminary frame of reference. As part of the literature review
undertaken, use is being made of available computerized search
systems. A preliminary search was made using the Automatic Subject
and Citation Alert (ASCA) or ISI. . :

The project team decided that it would be useful to take zdvaniage

of the opportunity thus presented to informally evaluate our
experience with each search system used. The results of our
experience with our first effort are presented here for information
only (and are being sent to I8I)}. We would appreciate any suggestions
"as to improvement of our search modes; particularly since we find

it ironic that it has been extremely difficvlt for us to get
satisfactory search results in the field of information.

4

3. Interventions - - : ]
A number of interventions have been considered and discussions &are z
being conducted with the management of SRI to identify those inter- ’
ventions which are acceptable to them. Among the interventions
being conaidered are the following:

8. Measurement of the subseguent effects on information-
communication patterns of physical moves of staff (e.g. the Social
Sciences unit has been moved out of the building. An individusl
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" classified as high information potential is leaving. New senior

-5 -

men have been hired.

As can be seen in the attached analysis, there is an apparent high
correlationship between location (i.e. next to the steps) and ’
designation as a source of information. Since one of the high -
communicators with a "favorable" location is leaving, we will be
able to measure the subsequent effects of locati.n on 8 new office
occupent. '

b. - Generation of an interdepartmental proposal preparation’
task force or work group to see the subsequent interdepartmental
information-communication patterns resulting from & "natural" SRI
activity involving different formal units. At present, there is
little mesasured interaction between the different departments that
are separated asdministratively, physically, and technically despite
concern &nd efforts on the part of top management.

¢, Modification of information-communication behavior of
individuals in the direction of high technical information potential
by the development and prescriptlon of a set .of designed activities.
The prescribed sctivities would include those that denote individuals
of high technical information potential and that carry with them =&
high probability of positive reinforcement. Appropriate activities
might include & prescribed set of telephone calls to professional
colleagues, face to face information requesting actions, the
sending of formal and informal information to designated inside and
outside colleagues.

The foregolng interventlons would be maintained over & period of
time in the expectation that information providing behavior, without
economic or physical cost to the recipient, should elicit reciprocal
information -flows. This has been described by the Bociqlpglcal
notion of the "norm of reciprocity” and by Garvey's studies of
network behavior. If successful, the subjects should rise in
ranking as designated sources of information in the subsequent

mappings .

Albert Shapero
Y S . Principal Investigsator

Goilan e Byt ondu s




ATTACHMENT 1

September 19, 1975

Dear Sir: - ' e . - e

Who are the sources of scientific and technical information inp'a-- -~ —

research organization? Do some professionals play different roles
in the informaition environment?

- The goal of this resecarch is to get answers to these and many other
questions of vital interest to the scientific professional. Thig
study deals with an aspect of technical information flow in a work-~
ing organization. o

This is an independent study. Your replies will be held in astrict

confidence. The resvwonses will be aralyzed and renmorted back to

you in group statistlics. Your snonymity is cusranteesd.

U ——

This ~tudy is unique in that it looks at the way an entire

. organization uges techniczl ianformation. The resesrch cannot be
completed unless all questionnaires are returned. Your cooperation
and thoughtful consideration will be preatly appreciested.

In completing this questionnaire, please consider Southwest Research
Institute a5 "your organization'. ) . o ;

Thank you very much. -
Sincerely,

CUlfert JJ%@

Albert Shawero k
Professor of Management : 3
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3,

field in which you are currently wotktng?

6.

profegssional career?

7. Do vou now have any connection with an -academic inatitution as a
taacher or part-time/full-time student? If "Yes", olease
specify ’

3. What is your organization title or rank?

7. Are you 8 supervisor? If "Yes", how many people do you
supervise?

10.

11‘.
rza nizaticn?

12. .
rzars? . . ' ;

- i3, o
vears? ' . ) ) e

14,
{¢csi the program or presenting a paper) in the vast year?

15.
past yzar?

8ources of infotmation in your organization.. This-form is being

STUDY OF TECHNICAL INFORMATION FLOW.
Below are some questions.about.your.use ofminfothatianwanﬁwabautﬁjji;

used in several very different organizations--from a college
department to a rhysics laboratory--so questions will not fit
your gituation exactly. You will find some of the questionaz very
Aifficult to anawer; please give the best ansver that you can.

Name ' 2. 433
University training: Bachelors degree Date __ _ Field
| ‘Masters degree Date _____Fleld
-  Doctotate "~ " 'pate ____ Field _
Some college Date Field ‘:?jé

——

How many years have you bean with ;his organization?

Jow many years of technical experience do you have in the specific ...¥

How many diffetent organizations have you been vith 1n your ‘ —

To how-ﬁany difféfént”p30p1e do you report? ' . o

Do your dutieg renquire wou to contact people outside of your own

Hov meny patent applications haVe you filed in the ptevious £1ve

-How -many napers or articles have you publishad in the pagt five

»

In how many vrofessional meetingse have you been a particinant : ;g

How many unpubligshed papers or raeports Have you written in the




1f. Are you listed in professional directories? How many?

17. UWhat professional recognition (in the form .of honors, awards,

special committees;-editorships, etc,) haveyou rerveived in the past
three years?

DEFINITINH: For the purposes of this questionnailre, the term "Tech-
nical lufnenation” is composed of:

(a) Project/task information-—-information related to the work to
ve done for a customer or client; contract speclfications: research
proposals; schedules and geedlines; costs; resource avallability; etc.;

.~ (b) State-of-the-art information-~information related to the
general scientific or technical capabillities of a scientific field or
discipline; and

(c) Research/lebhoratory techninue information--information
related to the success or feasibllity of different kinds of research
and laboratory tachnigues.

——

i8. Please name the three people in vour organization who are the

most likely sources of technical informatlon for you. e e
(1) ‘ (2) ' (3) ;
- 19, Please name the two members of your organization who are the :
most likely sources of project/task information for you.
- (1) | (2) _- .

20. Please name the two members of vour organization who are the most
+ikely sources of state-of-the-art information.

11

1) (2)

2J. Plzase uame the two memberas of your organizetion who are the
most iikely sources of research/laboratory technique information for

YU, "

(1) (2)

L et e

‘ How many technical or nrofessional meetings have you attended
during the past year?

?3, Please list the professional journals or periodicals that vou
2¢d in the average month.

2%. How many unnpublished professional or scientific reporta do you
read in the average month?




25. How many of these unpublished reports originate outside of your
crganization?

£, With how many professional acquéintances from outside of vour
¢rganization did you coummunicate during the past month?

27. With hov many of these acquaintancea did you discuss technical
iafsreation?

28. How many of these outside acquaintances contacted last month
do you consider within your technical field? '

29. wWhat other fields do these acquaintances represent? (example:
electrical engineering, nuclear physics, etc.)

30. How many of the putside communications contacts made last month

with professiornal acquaintances were: face-to-face “
by phone pA in yriting pA .
31, With how many people in your organfzation do you regularl: (once

& month) communicate about: the project or tasl a2t hand?
the gstate-of-the~art in any field?
research/laboratory techniques?

32, Of the totzl number of communications that You make within your
.«tnnfzation, how many are face~to-face? % by phone %
in writing? %
33. How many of the people referred to in Question 31 above do you
consider to he in Your field?

34, What fields or spacialities are representad by the veople you
contact regularly in your organization? (examnle: personnel manager,
chemist, propulsion expert, etc.)

s

35. Please name the two members of your organization with whom You
wnuld most like to work.

(1) (2)

THANK ¥0J VERY MUcH!!

10
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ATTACHMENT 2
First Mapping
Blarne Ruby®

The Effective Use of Scientific and Technical Information
in Industrial and Non-Profit Settings:
Explorations Through Experimentsal Interventions
in On-Going R & D Activities
NSF Grant SIES75-12725 (Shapero})

1. "Who Do You Go to For Information" and "Who Would You Like to
Work With™

In the coursgse of the study, the questionnaire respondgnts were
asked to designate fhe first two (or three) of their professiogal
colleagues according to five criteria. Onrne of the five criteria
was related to administrative responsibility; namely, "source of
project/task information" and one was concerned with social aspects;
namely, "like to work with". Three of the criteria were concerned
with techniecal information potential. The three included "source
of technical information", "source of state-of-the-art information"
and "source of research/laboratory technique information". The
expression "technical information potential” is used in this project
to indicate.the degree to which the techrical professionals within
an organization consider a collezsgue &S & source of information

relevant to the functions andlpurposes'of the organization.

*Bjarne Ruby was & Post-Doctoral Research Associate in the
Department of Management, College of Business Administration,
The University of Texas at Austin, Fall and Winter 1975.

11
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In the gquestionnaire "technical information" was described as
composed of:

&. Project/task information--information related to
the work to be done for a customer or client;
contract specifications; research propossals;
schedules and deadlines; costs; resource
availability; ete., )

b. State-of-the~art information--information related
to the general scientific or technical capabilities
of & geientifiec field or discipline, =znd

c. Research/laboratory technigue information--
information related to the success or feasibility

of different kinds of research and laboratory
technigues. )

Depending upon the criterion used, between T8% znad 90% of the
choices were made of people within the division studied. The
percentage choosing "outsiders™ was highest for project/task
information and lowest for "like to work with" choices.

About half of the members of tdie division were not designated
as choices on any criterion whereas one-sixth received three or
more choices (see Table 1.1). One person was outstanding as a
source (first or second choice) of state-~of-the~art information
receiving 12 choices while another was named by ten colleagues as

a2 source of research/laboratory technigue information (see Table 1.2).

12




Table 1.1:

o L e ——

Percentage of Indlviduals,De31gnated as Sources of"

B8elected Categories of Information . '

Soufce of Informétian 6ﬁ
Number of Project/ Res./lab. Tech- - State-of=
times task technigue niecal - the~grt
designated (N=kk) (N=4b} _(thh) '(n=h§) :
10+ o3 ey 0% 27

9 0 0o . 0 o

8 5 o 2 o

T 0 0 2 5

6 2 0 0 0

> > 2 2 0

Y 2 5 > 0

3 2 - 11 2 9 13

2 7 11 25 20 | i 16

1 16 23 18 T 18

0 61 45 43 55 - 48
TOTAL 100% 99% 99% | 98g . 100% .

On the bgsis of the questionnaire responses, the members of

the division were classified according to the way and extent to

which they were designated as sources of technicsal infbrmgtion.-

The divisi

on members were classified as-folldws:

Low Technicgl Information Potential
Medium Technical Information Potentisal
Specialists

Superhigh Technical Information Potential

i3
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The category Low Technical Tnformation PotentIsl iacludes ~

those not named as sources of information or any .of the three 3fi  :T
kinds of teghnical informationh(i.e. source of research/laboratofy.
information", "source of technlcal information in general", and

"source of statefof—the-art information' )-v‘Ehe category Medium’

Technical Information .Potential includes those qameﬁ'aé souréég

for at least ‘one of the three kinds of technical information by up

to two péople. ~The category Specialists includes those individﬁalgﬁi'
designated by at least three of their colleagues as sources for

technlcal information in one of the categories (It is interestlng :fT 
to note that specialists were identified only in the reseaxch/ E
laboratory information and state- of-the-art information categorles)

Finally, in the Superhigh Technical Informatlon Potential category

are tlhose individuals named by three or more persons as sources for
. :
each of at least fwo of the kinds of technical information considered.

Our respondents distribute as follows:

Superhigh¥*#* 6 )
Specialist®# 8
Medium 15

Low 15

**We can consider both Superhigh and Specialists as having high
technical information potential, though of different kinds.

14




Numbers in s501id line circles represent persons N
inside the division. Letters in dotted line circles “s
represent persons outside the division. Three choices
per peirson; arrowheads indicate direction of choice.
 Rumbers 37-4h4 did not return the guestionnaire.




- Table 2.1.

2. Information Flow from Outside the Division.

Differences in tﬁe information acquiring behavior of the
respondents according to their information potential classificafiop-:
was eiamined. The number of unpublished professional or .scientific
- reports read in the average ﬁonth and the nuﬁber of professional -

. journals or periodicals read in the average month are shown in

Table 2.1: Reports and Journals Read in the Average Month vs.,
Technical Information Potential Category

Number of unfublished : Technical information potential: - ‘53
professional or scientific . : ) )
reports read in the Superhigh SPECiallstB Medium Low
average month: (§=6) (N=8) (k=11)  (N=12)
8 - 80 ' 50% 25% 36% 25%
2 - T 17 38 36 50
0 ~ 1 ' 33 38 27 25

TOTAL © 100% 101% 99% 100%

Number of journals or _
periodicals read in i
the average month: ' ,

T - Lk | | 50% 388 463 174
0- 3 . ' N .0 38 27 58 i
TOTAL 100% 101% 100% 1009 .




. periodicals in an average month.. " Interestipslyg;theamed;ums tender

As might be expected the superhighs read more printed material
than those in the other categories, with half of them reading eigh

or more unpublished reports and between seven and lh journals or

to do more reading than did the:specialists, wﬁile'the lows'did';
the least reading of the feur categori-es. . R
| The number ef technical or profeseioeai'meetiﬁésfatfended"
during the past year is shown in Table 2{2;- Twe-thixde of fhe _:,
superhighs have attended fou£ or_morelmeetings duriﬁg the pest_yegrﬁ
while more than half of the lows have attended one or no meetingei};
during the past year. | |

Table 2.2: Number of Technical or Professional Meetings Attended
During the Past Year vs. Technical Information Potential

Technical information potential:

Number of meetings . C
attended during the Superhigh  Specialists Medium Low

past year: (N=6) | (=8} . (wW=11) (N=191}
yo 12 . 678 3% - - 98 a5k
2 - 3. 17 50 73 . 1T

0- 1 17 - 13 18 58

TOTAL 101% 101% - 1003 . 100%

The research institute files were used to obtain documentary
information regarding individual travel, telephoueneells, and
visitors received. Superhighs and speclalists teanded to travel '

more (see Table 2.3} in the sampled period than d4id the other groups

1
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Superhighs received more visitors, compared to the specialists and

mediums, and all received far more visitors than the lows (see

Tt e

Table 2.4). Specialists and mediums made more long distance
telepﬁone calls than did the other groups in the sampled period

(see Table 2.5). : |

.

Table 2.3: Number of Tripé“ReEbfded During August;ééﬁfémbér f9f5w X
v8. Technical Information Potential .. 1

Technical information potential:
Number of trips ' ’ .

during sampled Superhigh Specialists‘ Medium Low
two months: (N=6) (n=8) {N=15)  (N=15)
2 - ) : : 33% 38% . 27% T%

1 , B 13 7 13

0 o 50 50 67 80

- “POTAL 100% 101% 101% 100%

Table 2.4: Number of Visitors Received During August-September 1975
vs. Technical Information Potential

Technical information potential:

Number of visitors

received during sampled Superhigh Specialists Medium Low
two months: {(n=6) (N=8) (N=15) (N=15)
2 - & : . 17% 13% 20% 0% :
1- 17 13 T . 7
0 67 75 . 73 93
TOTAL 101% 1017 - 100% 100%

18




Table 2.5: Number of Long Distance Telephone Calls During the ™ .. .
. Period September 2~8, 1975 vs. Technical Information .. .-
Potential : ' S

T:= : ‘ _ Technical information potentisl:
- Number of long distance :

: telephone calls during Superhigh Specialists Mediumffa':”“

[ sampled veek: (N=6) (8=8) (§=15)

2 - 11 . 333 50% 40%

; 1 N 50 25 20
L 0 17 25 40

£ - .

: : TOTAL 100% 100% 100% 100% -

R T

3. Professional Production and Recognition

ey i
e
!
L} .

The superhighs especially outdo all others in terms of the

number of papers and articles published in the past five years

and in terms of the nuﬁber of professional meetings in which they
have been program participants or have presented papers in. the
past year. .As may bé seen in Table 3.i, all but one of ;he super~—
highs ha%e published two or iore papers a year during the past
five years. On the other hand, three-fifths of the lows published
one or no papers in the s#me period. Table 3.2 shows that two~
thirds of the superhighs were on the program or pfésehted a paper
at one or more profegsional meetings in the past year as compared

with one-third of the lows.

e e
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Table 3.1: Number of Papers and Articles Published in the Past
Five Years vs. Technical Information Potential

g e ey S —— ]

Technicael information potential:

Number of published

papers/articles in Superhigh Specialists Medium Low :
. the past five years: fu=6) (N=8) (y=11) (w=12) 1
: 8 - 30 83 13 W6y 8y
2 - T . . 17 88, 18 © 33 )
0 - 1°- 0 0 36 58
TOTAL 100% 101% 100% 99%

Table 3.2: Number of Meetings in the Past Year Actively Participated
in vs. Technical Informetion Potential

Technical informetion potential:

' Number of active parti- A A .
cipations in professional Superhigh Specielists Medium Low

meetings in the past year: (§=6) (§=8) (§=11) $N=12)

i 3 -5 - 33% 25% 18% 0%
| 1 -2 33 25 R 33
0 33 50 36 67

TOTAL 99% 100% 100% 100%

The specislists stand out in terms of unpublished papers and
reports as well a&s in terms of in-house presentations (i.e. scheduled
meetings, seminars, etc.). Five of the eight specialists have
written ten or more unpublished papers or reports in the past year

(see Table 3.3). The date presented in Table 3.4 show that half
. " -

. 20
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.of the specialists participeated.in one or more presentations
during a two month period as did & third of the superhighs. There

was little such sctivity on the part of the mediums or lows.

Table 3.3: Humber ¢f Unpublished Papers or Reports‘written During
the Past Year vs. Technical Information Potential
b
[]
Technical information potertial:
Number of unpublished- -

papers/articles in the Su?erhigh Specialists Medium Low
past year: - N=6) {n=8) {8=11) (N=12)
10 - 25 0% 63% 187 0%
2 - 9 100 13 64 50
0 - 1 : 0 25 - .18 50
TOTAL 100% 101% 100% 100%

Table 3.4: Number of In-House Presentations (scheduled meetings,
seminars, ete.) Given During August-September 1975
by Techniceal Information Potential

Techpicel information potential:

Eumber of presentations

given in two months: Superhigh Specialists Medium Low
(8=6) (n=8) {(v=15) (§¥=15)
2 - 3 17% 382 13% 7%
I
1 17 13 0 13
0 . 67 50 87 80
TOTAL 101% 101% 100% 100%
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Though the number of patent applications filed in the past B

five yesars is shown in terms of percentage and categorles of
technical information potential in Table 3.5, the. table is mlsleadzng
Forty-two patent applications were 113ted, three by superhlghs,_i
13 by speciallsts, 25 by mediums and one- by lows. However, one;ﬁﬂeiﬁ
1nd1vidual, characterized as ‘being one of- the medlgm group, accoﬁnts
for 14 of the 42 or one-third of the total, whlle another individuelf
in the specialist category, accounts for eight, or about one- fifth
of the tetal. This kind of distribution is not’ untypical of
patent productivity within research and development groups.

Table 3.5: Number of Patent Applications Filed in the Past Five
Years vs. Technical Information Potential

Pechnical information potentisal:

Number of psatent

spplications during Superhigh Specialists Medium Low s
previous five years: (N=6) (n=8) (§=11)  (w=12) i
3 _ 1) - 0% .. 13- 36 _ o% =
1~ 2 : 33 50 0 8 3
0 _ : 67 38 6Y 92
TOTAL 100% 101% 100% loo%

In terms of profeseional recognition there appears to be a
relationship between technical information pofential and outside
recognition (see Tables 5.6 and 3.7); In the past bthree years, the Ilﬁ3
superhighs have been awarded more honors, ewerde, special committee h

cheiré, editorsﬁips and have been listed in more professional -
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directories than have the other groups. Four-of thé‘sii_éﬁﬁefhighé
have received honors and four of them are listed in professional

directorigs. Onl# tWwo of the specialists, %wo of the mediums, and

o T )

one of the lows have received honors in the sampled period.

Table 3.6: Professional Recognition in the Past Three Years (in
the form of honors, awards, special committees,

editorships, etc.} Received vs. Technicael Information
Potential :

4
!
|

_ Technical information potential:
Number of times given .
professional recognition Superhigh Specialists Medium Low 3
_in the past three years: (N=6) {y=8) {N=11) (n=12)
2 - T - : 33% 13% 9% - 0%
. 1 ) 33 13 9 8 4
) 0 : 33 75 82 92
TOTAL . 99% 101% 100% 1 1009%
Table 3.7: Number‘of Professional Directory Listings vs. Technical
Information Potential -

Technicel information potential:

Nunber of ﬁrofessional

directory listings: Superhigh Specialists Mediunm Low
(N=6) " (N=8) (§=11) (N=12)

3 -4 . ‘ ; 33% 13% 18% 0%

L N 33 25" 27 0

0 : 33 63 55 100
TOTAL 99% 101% 100% 100%
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nbne forﬁ b} recoéni%gbn by'éﬁileagues and peers is indicated
by responses to the question where respondents were asked to
choose the two Persons with thom they would most like to work.
There appears to be a strong relationship (see Table 3.8)‘hetween
the number of people who express o desire to work with & person

and his technical information potential.

Table 3.8: Number of Choices Received to the Question, "Who Would
You Most Like to Work With" vs. Technical Information
Fotential

Technical information potential:

Number of "l1ike to

work with" choices Superhigh Specialists Medium . Low S
. received: (N=6) ) _ﬁ'“ﬁﬁ=8) | (N=15) ,_(N=15) 3
3-9 67% 38% 7% o%
1 -2 33 50 40 25 ‘
0 : - 0 13 53 75
TOTAL 100% . 101% 100% 100% :

Table 3.9 indicates that aside from the clear cut differenﬁe
between the lows (who tend to be nev and yourng) and the others, f
there 1s little relationship hetween organizational rank and
technical information potential. Table 3,10 would appear to reflect :
the Project nature of the organization and the project leader
role of the superhighs as differentiated from general administrative

roles.
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Table 3 9 Organizational Title or Rank of Groups vE. Technlcal
Information Potential

'\..u‘

Technical information potential.

Organizational- rank -
or title: Superhigh Specialists Medium . Low "
- | (N=6) (8=8)- (N=15)  (N=15)

Manager, section hanagerf' L
vice president; director 334 259 27¢ ~ 0% .

Senior engineer, geologist,
metallurgist, corrosion
engineer, physicist; institute .
Sciéntist; assistant director 50 50 H 1k

Other scientists, éngineers, and
technicians, including tech-
nical editor, lab service
supervisor 17 _ 25 - 27 80

TOTAL 100% 100% 101% 100% ]

Table 3.10: Number of People SBupervised vs. Technical Information
Potential : e

Technical information potedtial: : "*’?
Number of people e

supervised: Superhigh Specialists Medium Low :
(N=6). (5=8) (n=11)  (N=12) ]
6 -9 50% - 13% 27% 0% .
1-5" - 33 50 18 8 g
0 .. ‘ 17 : 38 55 92

TOTAL _ 100% 101% 100% 1009 -
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‘Table 3.11 shows the‘extent to whicﬁ the-aifférent groﬁfﬁ ﬁere
cited as sources of project/task information by their colleagues
(as differentiated from the citations for technical information
that were uged to distribute the four groups). As can be seen in
the table, there appears to be & fairly direct relationship between
being-cited as & gource of project/task information and ranking

in terms of technical information potential,

Table 3.11: Choices as Sources of Eroject/Task Information vs.
Technical Intormation Potentisal

Technical information potential:

Number of choices as

source of project/task Superhigh Specialists Medium Low

information: {N=6) {N=8) ’ {N=15) {N=15)
3 -9 665 13z TE* 0%*
1 -2 17 50 20 7
0 17 38 73 93
TOTAL 100% 101% _100% 200%

¥Percentage of group receiving indicated number of choices

As can be seen in Table 3,12, there is little relationship
between being cited-as & source of project/task information and
belng cited as & person one would like to work with. However,
“here appears to be a very direct relationship between being cited
as a source of technical information, state-of-the-art information
and research/laboratory informetion and being cited as & person

colleagues would like to work with {see Table 3.13).
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. Number of choices a8 =

ySrezm s,
i

information: ' (N-al)n'm "3?42);n”
. | 3 _ 9 N ) l- -I ] I '1.‘3-%‘ -I ) . . L I 2 0%
1 - 2 -. - - I.'. H : 38 e ) 27
T 50 53.j 
TOTAL 1018 .. 100%

4. Diversity of information sources

'Te'f exemined£ "use of inside vs. outaide_aenrceé,;divefsity:ef-TJ'°"

Table 3.12: Number of Timea Chosen &s- Source of Project/Teak T'
Information ve. "Like to Work With" Peraon o

_ Number of. tlmea chOSen aaeone
whom thex_would ‘1ike to work'

0 choicea_;yl;Qnehoiceajfﬂ“

source of project/task

.Table 3.13: Number of Times Chosen &8 Source of Technical
: Information, State—of-the-irt Informatipn and. Reaearch)
Laboratory Information vs. - "Like to Work With" Peraon

Number of choices as Number of timea deaignated as, "like_f
source of technical, to work with": R
state-of-the-art and . - o
research/laboratory 3-9 ‘cholaes 1-2 choices ~ 0. cholices
information®* . " (N=8)~ (N=13} - (Nels);

3 (N=30) S 63, 31%

1-2 (N=33) L 29 - 36

0 (N=48) 8 . ©33

TOTAL 5 ' 100% - 100%

#Nt's in this column total 111 or three timea the population for the;
three independent answvers. } _ -

Three aspects of how the reapqndente use intofmapien”#ereﬂf
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\"infoxmataon“input_and_the_relativemuse«of-different«channeds_ofa

communication.
One of the clearest patterns that can be eeen"in-Tablesihji,
4.2 and b.3 is the large number of internal contacts ma1ntainel

by thensuperhlghs. This should be expected by deflnition si

citation as a source. of informatlon by many colleagu"'was the

basis of being identified as a superhlgh.l Nevertheless,\the num er

and extent to which superhighs communlcate with 1nsiders is highly
distinctive. These data parallel the findings of Pelz and Andrew
in their many studies which relate frequency and number of ’ g
colleague. contacts with productlvity.. In’ contradlction_to thecu g
previous findings concerning high communicators (Allen‘s.'
"gatekeepers"), superhighe were not found in the_first-rank in:fikd!
terms of outside colleague -contacts (see Table 4.4),
Table L4.1: Number of Personsg Within the 0rganlzation Communicated

With Regularly about the Project or Task. at -Hand vs.a5
Technlcal Information, Potential : :

Technical information potential: ..

Number of project/ E -
tesk contects within Superhigh Speclalists. Mediun - Low. ~

-the organization; : (§=6) (8=8) (§=11) j;(ﬁélg'

9 - 35 - - ... 1008 - a5% _  36% - iTk
s_ 8. e s TR
N ) | o o 25 Y ieinéf

POTAL - 100% 100% . 100%  101%

'*Scientists and Organizetlons ~Productive Climates for ReSearcH:anda
.Developnent, Pelz, Donald C. and- Frank M. Andrews, John Wiley and
Sons, Inc., New York 1966 . )
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-~ Table 4.2:

ff _ vs. Technical Information Potentisal

Number of Persons Within the Organization Communicated
-with Regularly about Research/Laboratory Technigues

19
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~ Technical inforgﬁtion potential:

Number of research/

laboratory contacts Superhigh  Specialists Medium Low .°

within the organization: {(N=6) {N=8) (N=11) (n=12)

5-35 . T 50% 1133 274~  heg”

2 - b4 . - .33 63 55 25

0o- 1 17 25 | 18 33
TOTAL 100% 101% 100% 100% 3

Table L, 3:
With Regularly about the State-of-the-Art in any
Field vs. TMechnical Information Potential

Number of Persons Within the Organization Communicated

Technical information potential:

Number of state-of-the-

art contacts within Superhigh Speciaiists Medium Low :
_ the organization: (N=6) (K=8) (8=11) (w=12)
6 - 20 - 33% 25% L6% 8% .
3-:5. . - 33 25 18 58
0 - 2 - ' 33 50 36 33
) |  TOTAL 99% 100% 100% 99% -
‘%& A
-
29 ;
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Tzble L.4: Number of Professional Acquaintances Outside of the
Organization with Whom Technical Information was
Discussed During the Past Month vs. Technical
Information Potential : ’

. Technical information potentiagl:
Number of outside technical '

contacts during the last Superhigh Sﬁecialiats Medium

month: - (N=6) (N=8) (N=11)

9 - 50 ' 17% 63% 16% 8%
1 3- 8. . 50 13 L6 42

0 - 2. 33 25 9 50 1
i h— ]"
t- - TOTAL 100% 102%  101% 1008 |

- ) The percentage of unpublished reports read by the mediums thsat
originated outside of the organization was higher than that found

for the other groups {(see Table L4.5).

Table 4.5: The Percentage of Unpublished Reports Read vs. Technical
Information Potential

[ -

Technical) information potentisal:

Percentage of unpublished _
reports originating i 4sts——Medium — Tow = -
outside the organization: (N=6) (N=8) (N=11) (§=12) ¢

75 - 100% . -33% 25% 469 33%
25 - Tu%, o © 50 38 27 17
0 - 24 - - . 17 38 27 50
TOTAL 100% 1019 100% 1004
e _ — 80




Number of fields or Technical information potential:
specialties represented .
emong within organization. Su%erhigh Speclalists  Medium Low
5 - 21 50% 63% 36% - 8%
} 33 25 - 36 17
o - 3 . 1T 13 27 75 R
TOTAL 100% 101% 99% 100%

21
To get an impression of the diversity or the breadth of'the
information obtained by category of technical information potential,

the respondents were asked to list the fields or specialties (e.g.

personnel manager, chemist, propulsion expert, etec.) represented

among their outside and inside contacts. Tables 4.6 and 4.7 show : ]
the number of fields mentioned for inéide and outside contacts ' -ﬁj
respectively. The most significant .difference in both tables is
between the superhighs/specialists as gifferentiated from the
lows/mediums. In both tables the specialists mention a slightly
greater number of different fields and specialties than do
superhighs. . ' -%
Table 4.6: Number of Fields or Specialties Represented by People

Contacted Regularly Within the Organization vs.
Technical Information Potential

.31
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Teble 4.7:. Number of Fields Other Than,Oﬁn_Repne;ented Among
Outside Professional Acquaintances Contacted Within.
the Last Month vs. Technical Information Potential

Technical 1nfofgatiog'potentia1:5

Number of other fields

represented among outside Superhigh = Specialists Medium Loy
organization contacts: ' (¥=6} - = (N=8) , {¥=11)" =
B I S 33% - 0% 9%
2 - - 17 . a5 . 36 ‘25’
1 - Lo : 7 13 36  rTff
no professional contacts | 33 - 13 18 : f:f
<. TOTAL - loo% - .101% 99% . 99%

At e — - et el

If we take the nupber of different ;eographic éreag called by
phone duringla week (ag éhown in Table h.&) as one indicator of
diversity, the general picture is the same as founq'in the previous
tables. -The greateét Qifference is-found fetween the superhighs/

specialists and the lows/mediums.

Table 4.8: Number of Different Areas Called in Long Distance Calls
September 2-8, 1975 vs. Technical Information Potentisal

Technical information potential:

Fumber of different

areas called during Superhigh  Specialists Medium Low

8 week: {N=6) (r=8) (8=15)  (N=15)

3-6 .5 17% 25% 13% %

1~ 2 o 67 50 b7 27

no long distance calls 17 25 40 6T
TOTAL 100% 100% | 100% 101% .

32
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5. Chanfiels of compunication

Totaling all outside communications, it was found that the
telephone was most frequently used (46.4%) foliowed closely by
face to face communication (39.4%)}. Writing was used infrequently
and, then, more. frequently by the specialists than the other groups”
{see Tgble_5.ij. " As m?ght bé-expected face to face communications.
were used most frequently in-house (fT.O%) and writing was used
most infrequently (5.0%). 1In internsal communications, again, it
is seen that the specialists are sharply differentiated from the
other groups in their larger use of written communications {see
Table 5.2). .

Table 5.15 Fercentage of Outside Communication Contacts with

Professional Acquaintances Made in Writing Last Month
vs. Technical Information Potenﬁial

Technical information potential:

Fercentage of outside

contacts made in Superhigh Specialists Medium Low
writing: ‘ (N=6) (N=8) (y=11)  (N=12)
25 - 100% . 0% 50% 274 17%
5 - 20% . ‘ 67 13 27
0% 17 38 36 67
No professional outside contacts 17 0. ‘ 9

of any kind _

TOTAL 101% 101% 99% 100%

33
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Table 5.2: Percentage of Regular Communications Within the
Organization Made in Writing vs. Technical Information
Potential

Technical information potential:

Percentage of inside .
contacts made in Superhigh 'Specialists Medium Low .
writing: _ ' . (N=6) (n=8) (¥=11) (w=12) I

10 - 508 i=- . -33% 634 274 8z

1- 5% . . . . 33 13 18 25 ‘
0z . - 33 25 - 55 67 :
TOTAL 99% 101% © 100% 100% 3

The choice between using face.to face contact or phone in T T

communication with outside professional‘acguaintances differentiates
the superhighs/specialists from the ﬁediums/léws. Superhighs/
specialists make a greater percentage of their outside contacts

face to face and a lower pegcenyage by phéne than do those of low

and medium technical information potential‘(see‘Tables 5.3 and 5.4).

Table 5.3: Percentage of Face to Face Outside Communication Contacts ;
with Professional Acquaintances Last Month vs. Technical i
Information Potentiel

Technical information potential:

Percentage of outside

contacts made face Superhigh Specialists Medium Low
to Pace: {¥=6) {(N=8) (N=11) (N=12)
M j]
75 ~ 100% : 33% 38% 9% 254
30 - 67% 50 ‘ . 50 27 25
0 - 25% . 0 . 13 5h 42

" No professional outside contacts 17 0 9 8
of any kind _ . : i

TOTAL 100% 101% 99% 1004
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Table 5.4: Percentage of Phone Outside Communication Contacts with
Professional Acqualntances Last Month vs. Technical
Information Potential

Technical information potential:

Percentage of outside

. | contacts made by phone: Su?erﬁigh Specialists  Medium Low y

. N=6) (N=8) (w=11)  (w=12) -}

o 67 - 100% -~ - 178 . 251 . 36y osg .
B 50 - 60% . - . 17 | 13 k6 33
0 - k0% . | 50 63 9 °33
No professional outside contacts 17 0 9 8

of any kind

- . - g

TOTAL 101% 1017 100% 99%

For communications within the organization, the pattern is -g
reversed. Superhighs/specialists use the phone in preference to
face to face contact more than do the mediums/lows (see Table 5.5).

Table 5.5: Percentage of Regular Communications Within the
Orgenization vs. Techrical Information Potential

Technical information potential:

Percentage of imside

contacts made face. Supeihigh Specialists Medium Low

to face: (N=6) (N=8) (§=11)  (N=12)

25 - 50% . 508 . 508 274 . 25%

10 - 20% S 33 25 36 . 50 ]

0 - 9% ... - 17 25 36 25
TOTAL 100% 100% 999 1002 j

. ...o--e..-t“"
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i . . Percentage -of- in‘side.-u”.m el T e e o ** L

contacts made by - T £gup igh ‘Specialists Medium ‘ﬁow a
‘phone: : { ) (n=8) - (§=11) . (m=22)

I3

90 - 100% - 17% 38¢ 558
25 - 655 - . e —em o om 50 g

L '*TOTAL . 1008 1102% 100%

e T T
i
i
t
L
2,
4
1
1
i
i
!
[T
-

6. Education and experience

I ] The degree levels attained by the respondents and the fields

in which they have been attained are, of course, a function of the .,nl%

nature of the division and its hiring policies. Of the 37 respondents,z;
- 11 hold doctorates, an additional 13 heold masters degrees, 1l hold
. bachelors degrees and two have some college.

Tables 6.1 and 6.2 show th# higheet achieved university degree

T e fam it dmrmert gr mm f e ok ]

_and the field within which it waé'achieved ves Sechnical information

~

iac

o eal el tmua b

petential. Half of the specialists and half of the lows have - ]

bachelors degrees. Half of the mediums and Lwo-thirds of the
superhighs hold doctorates. All of the superhighs, two-thirds of
the mediums and three-fourths of_the lows graduated within .
physics, mechunics, or aerospace engineering. The specialists
show a greater variety of fields; halfléf them éor their degrees

W1thin some specialty of material sciehces, metallurgical or . §
Ed 4

chemical enginéering, chemistry of geology.
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, T&ble 6 1:-

T

Unlvefsity Training‘* Higbest Degree Achieved vs,f_fTQ
. . Technical Information Potential

University training:

Technical infdrmétioh“potentia .

Medium - Lo

TPable 6.2: University Training:

highest achleved Su erhigh SPGCialistS- - . Low
degrees ? (n=8) AN=11) " (E=1
Docforate T j 67% ‘13% 46%
Masters degree - 0 .. 38 46
B ‘Bachelors degree or ) T RERO
some college 33 50 9 50 .
TOTAL 100% 101% 99%  100% -

Field of Highest Degree Achieved
v8. Technical Information Potential

University training:

Technica]l ! inrormation potential:

- 87

field of highest Superhigh Specialists Medium Low .
degree: (K=6) {N=8) {(N=11) (n=1g);i:
Material Science, ﬁetallurgical - h{
engineering, ceramic engineer--- 3
ing, chemistry, geology 0% 50% 274 8 i )
Mechanics, mechanical engineer- "
ing, physics, math/physics,
aerospace engineering 100 38 64 T5 & _re
208
Other: civil engineering, p
electrical engineering, I
-Bnglish e 0 13 9 17 -
TOTAL 100% 101% 100% 100%
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Age iﬁ bartly related toﬂé&ucatléhkéﬁa;aéiéf;h”ﬁggéfulimifww¥~.
for the number of years available for experience. As showg_in
Table 6.3 age is fairly well correlated witﬁ'teéﬁniéal information
potential. Two-thirds of the superhighs are older than 40 years,
whef;aa two-thirds of the lows are 35 or younger..

The number of 6fganizationa a person has been with'in_his

-,

proféasional career sets another limit on hia‘experienceqf Table G;KJ%€
shows that one-third of the superhighs have been with three or
four organizations, while half of them have been with two

organizations. Half of the'speciglists and mediums have been with _ _ LQ
three or more organizations in their professional csareer. Half of _tf
the iows have most often been with only one organization'(cleariy

s function of their agel.

Table 6.3: Age vs. Technical Information Potential

N ce e ..__._n-u.p&—.-]

Technical information potential: ]

Age: years old: Superhigh Specialists Medium Low :
(N=6) (N=8) (§y=11)}  (n=12) |
b1 -~ 57 _ 67% 38% 27% 8%
36 - k%o . 17 50 36 25 .
23 - 35 RV 17 13 36 67 b
TOTAL 101% 101% 99% 100%
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. . Table 6.4: Number of Organizations Worked in vs. Technical
- . Information Potential .

Technicel information ppteﬁtial:

Number of organizations

in professional career: Superhigh Bpecialists Medium ‘Low L
: (N=6) (N=8) (N=11) _(Nslal"’%
3 -1 v S 33% .50% 5 4% 25% -:3;
. , _ _ I
e : = LT C s " 50 50 - 18 25 ¥
1. BT 0 27 50 )

TOTAL 100% 100% 99% 100%

- - a— - ot

[P U

As.can be seen in Table 6.5, the superhighs tend to have had .
the 1onges£ tenure with the present organization followed by the . i
specialists and mediums. As would seem fitting, specialists show
the most prolonged experience (16-33 years) in their current é;

specialty (see Table 6.6). However, the specialists are followed ..

closely by the superhighs and mediums in number of years of 'Y
experience within current field. The lows are the most inexperienced
in every sense.
I
Table 6.5: Number of Years with Presént Orgaenization vs. Technical -
Information Potential
Technical informetion potential: R
Number of yesars of ]
experience with Superhigh Bpecialists Medium Low
present organization: ?N=6) (N=8) (N=11) (W=12)
11 - 25 67% 50% 46% 8%
6 - 10 33 38 27 25
0~ 5 0 - 13 27 6T _
'TOTAL 100% 39 101% 100% 100%
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Table 6.6: Number of Years of Technical Experience—-in Specific --
Fields Currently Working in vs., Technical Information
Potential

Technical information potential:

¥Number of years of

technical experience Superhigh Specialists Medium Low

in specific field: (N=C) (N=8) {N=11) (¥=12)
16 -~ 33 : 33% 38% 27% 8%
11 - 15 50 25 L6 17

1 - 10 17 38 27 75 _
- POTAL 1002 . 101% 100% 100%

7. Spatial aspects of communication - | B

Space is a barrier to interaction. Thus, distance should be :
expected to influence the ease with which communication flows in
different directions. The division under study is located in a
three story building. The experienced distance bewween any two
persons in the building was determined according to an ordinal ’ 3
scale, where each value was expected to represent an egual I
experienced increase in energy expended. 9The distance values used
were the following:

l. next office

2. two offices away

s el

3. three offices away
k. others on the same floor
5. others on the next floor

6. others two floors apart

7. another building.

40 '
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Thé number of choices made ‘on each of the flve criteria.t
(mentioned earlier) as well as the possible number of contactsi;
the dlfferent distance levels was counted. Although it was reallzed
that the Jump between dmstance level 3 and 4, and partlcularly 'l

and 6. and T may be greater than the: other scale intervals in terms

of energy expended. it turns out “that therc ‘were choices madé at
every distance level {see Tables 7.1l and T. 2), .
Table 7.1: Percentage of Persons Named on Different-Criterid

of Choice vs. Different Distance-Levels from Poimt .
of Choice e - : C

Percentage of. persons named as source of a
type of information wlthin designated :
distance:

Distance levels: , R
tence levels Project/ Res./lab. Tech- State- ,. Like to

41

task technique nical of-art™ work with

(B=67)  (N=69) © (N=T1) (NeTO) (Nm62)
Next office o kg 84 8% 11% 13% :-F:
Two offices away ' y s Y | f - -6 6 IILE
Three offices away T: 10 . 7 I 5  ?;
Others on same floor 'i8 15" 16 17 - i?
Others on next floor 39 30 . I32 30 __Wli
Others two floors apart h 16 16 19 ’[&. ‘
Another building a2 16 iy 10 - f‘ i

TOTAL 98% 99% 1004  100% 01z
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"*Diétonoéiloyéis{ﬁ”'”

| Wext office
Two offices avay |
:Three offices away
Othefé on same floor
Others on oext floor-

Others two floors apart

Another building

The probabillty of choices decreases wito 1nofeasingldlstohce
Fin & fairly smooth manner, in splte of the inequalltyfof the scale
steps. Table T.3 shows on which floor perSons of different
technical information potential are sltu&ted._ Half of'those of.
high‘techpical information potential have offices_on the flrstoflo
half of the mediums - on the second floor and half of'the 1ows on

'ﬁthe thlrd flocr.

Next, all the offices were*élaséified aoﬁo,diﬁ %'ﬁqiéto@oo

'Vfrom the two staircases 1n

o or more offlces away from & staarcase. ﬂS'shown i




."designations as sources for technioal information—“resenwohf

laboratory techniques or state-o f—the art.l Two-th;rds of the

superhighs 8it next to a. stalrcase, half of the specialists, one-

third of the medlums,lbutrnone,oﬁ the lovs.oi

Floor at Which Groups of leferent Technical Informatlo
Potentlal Have Their. Offlces Located - S .

"Floor on which

Technical informafion potential:

Low

Table T.h:

Number of Offices From the Nearest Staircase VS,
Information Potential

office is located: Superhigh Speciolists. Medium
(N=6) (¥=8) (N=15) (n-ls)
Fiftst floor 50% 50% 20% ’:'w2Q$:
Second floor 33" 38 53 :in
Third floor 17 12 " 27 53
TOTAL - 100% 100% 100% 100%

Number of offices

Téchnical informotioo poténtial:.

Specialists

'ﬁow"

13

removed from nearest Superhigh " Medium
staircase (N=6) (N=8) (N=15) (N-ls)
Next to staircase 67% 50% 33% 'f;oo
Two offices away 0 25_‘ 20 ,ﬁéq
Three oféices avay 17 25' L aT ﬁfgj.
Four or more avay 17 0 - 20 y




When both the floor and distance from & staircase is taken

into consideration, the probébility of persons turning into any- ;i;'”

given office to get an answer to a technical question can be

- predicted with a fairly high probability as may be learned from :."

Table Ta5:

communicators.

Table T.5:

Table 7.6 shows the spatial location of high

Technitical Information Potential as a Function of
Distance from Staircase and the Floor on Which =&
Person'’s Office is Located -

Location of office:

-

Technical "Near the staircase {(1-2). Not“néér°the*Etaitcésgjféfl
information L floor 2 fioor 3 Tloor 1 floor 2 rloor 3 TIoor ..
potential: (R=T) (K=10)  (m=l) (§=6) (N=8) . (¥=9)
High. T1% 403 25% 33% 13% 11%
Medium 14 50 50 33 50 11
Low 1L 10 25 33 38 78
TOTAL 99% 100% 1002 99% 1012 1009
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Teble 7.6: Spatiael location of the offices of high communicators
and others in the building

Office of & high
communicator
(superhigh or specialist)

Numbers in circles refer to individuals
included in this survey-




ATTACHMENT 3

! Introspective Evaluation of Experience with Sesarch
A Using Automatic Subject and Citation Alert (ASCA) of ISI

The Automatic Subject and Citation Alert (ASCA) is &

computerized search system which examines &8ll the new articles

publighed in a wide'rénée of Journals on & weekly basis. The ' a Ql
results of eaeh gsearch &re forwarded to the subscriber, upon
completion of the run, in the format shown in Figure 1. Thg
search profile is based on words (roots) in the title and cited
guthors selected by the subscriber.

For the four month period October 1975 through January 1976,

TN U

ASCA wag used with profiles supplied by the chief investigator.

The initisl profile (Figure 2) was used from the beginning of

the study through the second week in December. At that time, the
results were exemined and the prrofile changed in hopes of improving
the results for the remainder of the study (figure 3. _
Each bibliographic entry was Judged by the principal investi-

gator with & view to whether the article was relevant and worth

the effort to obtein.

¢ e
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FIGURE 1 2

. : Sample of ASCA Reports

i R A\

. asca

F {

. AUTOMATIC SUBJECTY CITATION ALERT

® 1975 inslitule for Scientlfic lntormation

A SERVICE OF e INSTITUTE FOR SCIENTIFIC INFORMATION .

ﬁ @D - 325 Chestnut St Philadelphia Pa 19106 USA
Telephone 215/923-3300 Cable SCINFO Telex 84-5305

ALBERT SHAPERO OT700 ACCT NO '
UNIVe OF TEXAS AT AUSTIN 269 $ UNITS USEOD '
MANAGEMENT OEPT, 0000 $ UNITS UNUSEOD
BEB-525 S 1

AUSTINe TEXAS ?6712 ' ’ 0T700

C—

_— -

REPORT FOR . 05 OEC 75 THIS SUBSCRIPTION EXPIRES 30 JAN 1

311508 INOEXING TERMS FROM CURRENT SCIENTIFIC ]
LITERATURE WERE PROCESSEO FOR ASCA THIS WEEK

. INFORM/ ANALYSIS OF RESEARCH EFFICIENCY -~ COSTS ANO
ANALYSIS INFORMATION GAIN
MIOLARSKsM ‘MIOLARSKE
. PSYCHOL REP 37(2): 60761741975 16 REFS

wmmand CHECK TO OROER TEAR SHEETS ==-==>( ) sAV7486 i
M MIDLARSKes UNIV CDLORAOO. BOULDER«. CO s0302

I NFORM/ PULLING MINOS OF SOCIAL SCIENTISTS TOGETHER
SCIENTI/ Touagos A WORLO SOCIAL=SCIENCE lNFORMATlON-S?STEM
ADAM R .
INT SOC SCI 27(3): S19=531.1675 54 REFS
THESE ITEMS IN YOUR PROFILE WERE CITEO:
GARVEY w0 COLLOGUIUM IMPROVING &8 _
GARVEY w0 11l JOHNS HOPK. U CTR . 70
mmaeed CHECK TO OROER TEAR SHEETS =====2( ) W§AVHS59
R AODAMe CITY UNLV LONOONe LONOOMNes ENGLAND
INFORM/ (RS} SCIENTIFIC ANO ENGINEERING SOCIETIES IN USSR
ENSINEER/ ANO SCIENTIFIC AND TECHNICAL=-INFORMATION
SCIENTI/ LANTSBERGS
TECHNICAL NAU T INF 11975(10): 3=941975 1S REFS
—mee=> CHECK TO OROER TEAR SHEETS w~====)>( ) »AV782
INFORM/ (RS} TECHNOLOGICAL-FORECASTING AND SCIENTIFIC
SCIENTI/ INFORMAT TON . .
. VLADIKOVeV 4 ;
NAU T INF 11975(10): 24-26.1975 NO REFS’

cm===> CHECK TO DROER ‘TEAR SHEETS "'""""')( } lAV?BQ

GF CONFERENCES ANOD REVIENS
GARFIELO E

CURR CONTEN1975(48): S-Get- 275 10 REFS
THESE ITEMS IN YOUR PROFILE WERE TEOQ:
PRICE D0JO SCIENCE 149 510 &5

wnes=) CHECK TO OROER TEAR SHEETS =—~===-<>( ) »E7816
E GARFIELDs INST SCI INFORNATION .
PHILADELPHIA. PA 19106

FOR OATS®SERVICE. MARK ITEMS WHERE INDICATED ABOVE ( ) 1
AND SEE ORDERING INSTRUCTIONS ON BACK OF FORM.




FIGURE 2

. ASCA Profile 1

TEFM NAMEJINITIALS CITfD PUELICATICN VCL LCW% HIGH YR
NG. CR CTHER TERM 0OF (CLASS.OF TaFM) ({TYPE)PAGE FAGS
i3

w

1 ROGERS EM COCNMUNICATICN, INCVAT k|
2 ALLEN TJ4 (CITED AUTHOF) 9
3 BRITTAIN ¥MJ (CITEC AUTHOR) 9
4 COLE JR (CLTEC ALTHMCR) 9
5 CCLE S . . (CITEC AUTHOR) 9
* & CRANE [ (CIT:E AUTHOFR) 9
7 GARVEY wD . (CITZD AUTHCF) 39
B8 EGLLAND WE (CITEC AUTHDR) . g
S PRICE DJD (CLT=l AUTHLFR) 2 .
-9APRICE DD& (CITZE ALTHOR) i E
11 UTTERBACK JW (CITEC AUTHCE) Levels . ; 9 &
12 COMMUNICAT/ (WCRLY {1 ¥1) Mmp i 19 i
13 INFORM/ (WDFC) {1 ¥2) MD ! 8 '
14 ANALYSIS , (WCRD) (1 M3I) MF =31 =
15 SOURCE/ ' (WORD) (1 NM3) WMF 15 3
16 SCIENTI/ . (WGFD)Y (1 M3) MF 5
17 TECHNICAL (KGFC) (1 NMZ) MF 5 3
18 INDUSTRIAL (WSFET) (1 N2) WF 3 ]
1 NON FRCFIT (WoFD)Y {1 NZ2) MF 7
1GA NONPEOFIT {WORCT (1 ¥3) mF
20 PATTEAN/ {VCGFC) (1 ¥3) VF i6
- 21 MANAGER/ {wORD) {1 M3) MF g :
£2 ENGINEER/ {wCRD) (1 N2) NF 12
- 23 CHANNEL/ (Wrd) (1 #3) wF 10
¢ - 24 USE. (eECY (1 ¥2) MF s
€5 BEMAVIDR/ (wOARDT {1 ¥Z) MF a2
TCTAL sﬂqpu IN LSE 266

ety ey




TERM NAME+INITIALS

NO+s

WODONIWNNORL N

24

OR OTHER TERM

ROGERS EM’
ALLEN TJ
COLE JR
COLE 5
CRANE ©
GARVEY wD
COMMUNICATY
INFORM/
SCI1ENT1/
TECHNICAL
INDUSTRI AL
PATTERN/
CHANNEL/
USE
LINN
CRAWFORD sSY
GRIFFITH 8
HAGSTROM WO
WHITLEY RD
ZALTMAN G
LINE MB
PAISLEY wT
PRESCOTT S
1 NFORM/
NEED/
" NETWORK/

FIGURE 3

ASCA Profiig e-

CITED PUBLICATION
OR (CLASS OF TERM)} (TYPE)PAGE PAGE

CCMMUNICATION INOVAT

(CITEQ AUTHOR )
(CITED "AUTHOR )
(CI1TEQC AUTHOR)
(CITED AUTHOR)
(CITED AUTHOR)

{MORD)

(WORD )

(WORD) - -

(WORO)

. {WORD)

- (WORO) -
* (WORD)
. AWORD)
AUTHOR}
"AUTHOR )
AUTHOR)
AUTHOR)
) AUTHOR )
AUTHDR )
AUTHOR)
AUTHOR )
AUTHOR §
(WORO)
(WORD)
( WORO)
TOTAL

L

LAY .
gy Wy
b gt 0 P jud D b

T T Y

i1
{1
1
$

L3

v

[
N

OL LOW HIGH YR

VOOV OVIVIIVOIVNOLPNNNBOVVOOVW @

Ml) MB 1
M2) MO

M3} MF

M3) MF

M3 ) MF

¥3) MF 1
#3) MF 1
M3) MF

MI) MB

¥3) MF 1
N3} MF 1
OW IN USE 21
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As can be seen in Figure b, using Profile i, ASCA produced

157 bibliographlc 1tems of which 31 were consxdered hlts (19 7%)

After the results Wwere- reviewed and the profile changed the:hits
_fell to 30 out of 287 bibliographic references (10 5%) ‘for Prcle_

It was found, however. that in Proflle 2 & mlsunderstanding of”the

way the system WQrks had elicited two ways of using the term
"information" which resulted in a2 very hlgh number of reject
referrals. Correcting for the clumsy usage, ASCA produced 19° hits”

out of & total of Tl for & success ratio of 26. h%

FIGURE 4

HITS | NON-HITS | . SUCCESS.
' : 'RATIO
(1) (2) . (3) () @)
Other Interests Rejects- Total (L1)+(k4}
(Non Pro%ect Non-
Relevant Hits
' (2}+(3)
Profile 1 31 29 97 - 126  .197
Profile 2 30 29 228 257 .105
Profile 2-corrected
to. remove use of 1
inform twice R -
(inform/inform) 19 10 b3 53 .26L4
Profiles-1-plus 2-- | | - S
corrected 50 39 1o 179 .218 -
Profiles 1 plus.2- . - S :
corrected plus :
Déletion of all . R
foreign items b7 -39 | 111 150 .239.  °




" A more detailed analysis ‘of the effectiveneee of the 1ndividuel:

‘author and root terms used is shown in Figure 5. Three cited a 'P'
produced one hit each. One author, Bogers, resulted in two hltS.

' Another author, Crane, resulted in two hits, and in V&rious f;,_

combinations with Allen, Cole, and frige, resulted ihlﬁhfee mé:e3
‘hits. The authors, Garvey,'Crane; ;ﬁd Price eaeh;resﬁlted infe .
The combipetions of terms that resulfed ie_the‘gfeateét gumbeféid#
hits were comnunication/information (three hite), coﬁmuﬁiéatieﬁ(;{lf
pattern (two hits), informetion/analysis-t£WQ hits). eSeve;al_etﬁérei,
combinetiqns resulted in one hit each. R
As can be seen in Figure 5, the corrected Profile 2‘whicH Wae
developed after consideration of Profile l results improﬁed resuifa,{e
moderately. The most productive terms were “information“ by itself

which resulted in eleven hits {(and éﬁo don-hits), lnformetion/

need, communication/technical, and communicetion/scientist {the

latter combinations resulted in twe'h%ts zach).

Fi

51




FIGURE 5.

L Hits Produced by Specific Authors Cited apd Root Terms
N PROFILE 1 PROFILE 2 (corrected)
Author Author Author "l Author "Author Author

or term + or term + or term = Hits]| or .term + or term + or term = Hitsg

- Cole, B. ) 1 Cole, S. ' _ : --:IE{‘
Cole, J.R. . : : 1. + Crane, D. . :.- 1
Allen, T.5. ‘ 1 + Cole,J.R.(2)+Hagstrom lf
Rogers E.M. i Cole, J.R. li
+ Rogers (2)% i Rogers, E.M, : l.
Crane, D. | . 2 Crane, D. 1l
+ Allen (2) 1| whitley, R.D.(2) 1

+ Allen(2) +Cole,3.(3) 1
- + Price, D.D.S. 1
Garvey, W.D. 0 . -

+ Crane(2) +Price (2) 1

Communicat/Analysis i Communication/Technical , 2 ;
Behavior 1 ' Scienti 2 .
Channel 1] 2 Pattern 1
i Inform- 3 Inform i
+Allen 1 Inform/ 11
Pattern 2 Need 2
Seienti 1l Scienti 1 ;
Inform/Analysis 2 |

+Hollapd ,W. 1 : IJ
Behavior 1

Channel R




T —

Cmamtetar o o 1| i
Technical 1l
Bource : 1l
Scienti/Technical _ 1
Garvey (2) 1 ‘w
TOTAL ‘ 31 ) TOTAL

* Citations

Data were kept on references that were of interest to the

evaluator but which were not relevant to the project; referred to

in the attached figures as other interests (not project relevant).

Profile 1 produced 29 such references (18.9%) and the corrected

Profile 2 produced 10 (13.7%)3 the results compare with previous

studies which showed scientists and engineers finding 18% or 19%

of their

One
articles
being in

locating

valuable information "by accident”.

interesting éspect of the search is concerned with

in foreign languages. In most cases, an article listed as
o foreign language was Jjudged as not worth the effort of

unless the reference stated there was & translation or

an English abstract. The few excephbions were articles that looked

so promising'that the required extra effort was considered Justified.

- In Profile 1, three Russian articles were judged hits; in Profile 2

one Germen article was considered of interest, but not project

relevant. Rejected foreign lenguage articles comprised 78 (34%) of

the total number of references received (see Figure 6).
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FIGURE 6
?; ) - . e - Foreign Articles
I.‘;" PROFILE 1
g- Hits Non-Hite
; Russian {RS) 3 13
German (FE) 4
French (FR) 4
Spanish (SP)
Swedish (sW)
fi Slaviec (SL)
J_g Czeck (CZ)
Dutch (DU)
Hungarian (HU) —_— 1
: . TOTAL 3 22
i,
1
y
o4

Hits

PROFILE 2
Npﬁ-Hits
16
24
9

o7




